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(57) Abstract: An amplification circuit composed of 
a CMOS inverter circuit applicable to analog signal 
processing by removing a DC offset caused by irregularities 
of element characteristics in each production process. In 
a CMOS inverter circuit consisting of a PMOS transistor 
(11) and an NMOS transistor (12), in order to increase 
the source voltage of the NMOS transistor (12), there are 
provided an NMOS transistor (13) connected to the NMOS 
transistor (12) and DC offset detection means for detecting 
a DC offset and applying voltage adjusted to reduce the DC 
offset, to the gate of the NMOS transistor (13). 
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«fc«£#*eK £fcA/DS£*l§Ifc. D/A«Bl v fn^i« 

7^a^MMiaiSfti»v»T7^p.^«MaiiiisiUToatttt« 
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, p= ( vdd - Vg - Vtp) 2 = If (Vg - Vtp) 2 (1 ) 
ln= J|l ( Vg-Vtn) 2 (2) 

MpttPMOSh5>^^ 2 0 2©HK>titft», v 
t pttPMOS h7>yX^ 2 0 2<DE§M*JE^ MnliNMOS h^> 
5 2 0 3 0HK>«tlSt^m, VtnttNMOSh7>V7^20 

^J&inXfimsiiaiEI d££«fc0Jfc£0* a (3) CiO^btl^ 
10 £fc, a««t/X<7^»3e**»t*fc»*-^ Vo=Vg=Vdd/2 

(hTs&ftfcta (4) i:i04Asn?». 



Vo = + (Ip - ln)Rd= + Id Rd (3) 



, d = , p . , n = MP. (V g - Vtp) 2 - ^ (Vg - Vtn) 2 =0 (4) 

3 (4) lZ7jk2tlZ£?lZ, PMOSh7>yX^ 2 0 2fei^NM 
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ONM0S>5>^^«*>6l«5CM0S<WW@Ki:*^T, 
DCt7t^*»»fiJ:5C*l®NMOS h7>^X^V-X 

ZkZmtZo Sfc. ±EI1 OtE->7 IE* 2.©15'^7 h 

£0«Wfc***«iaKtt. tE->7h¥ftC^T, *1©NM0 
15 Sh5>^^t*«»t©«. *ftHtt*l©PMOS b?>5>** 
£*JEtf £©IW£frg*n**2©MOS h7>yX^i, ^I£fl2© 

■ iSnfctESW»t5DCt7-fey httffl^ ft t £<i*-& «fc 3 L 

20 ±E©«fc5&*Jfc*£*-£^ ttfflSnftDCt7-feyMI:)6C 

TSg 1 ©nmos h7>^**©v-**£****^ ;w * T ' ±,f * 

*4^tt«lBSnfcDC*7t9 Ml^raiOPMOS h7 
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7 0DNMOS h7>y7^©y-hill 0ONMOSh7>^^© 
y-hi*6ONM0S h7>yX3'OV-Xi:^ii^n > Sf§8 ©N 
MOS h7>yX^0^'-htl9©NMOS h7>^^©y-ht 
2!5©NMOS h7>-?X*©7-*fc#8ttSft, f|5©PMOSh 

ttfflHa*S^tt*6©PMOS h7>yX^©HK>t$l 0©NM 
10 ^6©NMOS h7>y7^^sE^ift^tI7ONM0S h7>>> 

150PMOS h7>^^*j;^- htcKCx*«*<«*sn** 
20 6©PMOSh7>yX^t, #l/>h£ 9-*«*T*J:5K:s^K: 

h7>vX* I5©PMOSh7>yX^OV-XCFl/'f 

25 ©NMOSh7>^X^©F V-i >\Z K l/-f >#&ffc£*l*£ 9 © P M 
OSh7>y7^i, i6©NM0Sf7>y^^HH>l:FK 
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r * t * t> k *w 0 k ft * - 1 #y *'* * ^ ^ » 

15 DC*7t? hMLTfEy7 hfflOMOS h7>^0^ 

-hi:^iTDct7t7 h ****** 3 fcM*nfc«'J£ft3flrr 

20 :t^T#^^, d c * 7 -fe ^ t i : t *»Tf tT«* 

©fcl©PMOS h7>S?**» |l(DNMOSh7>yX^ mEfrJ 
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15 KBIT**. 

HI 1 3 Ai7il^ 1 3 BiH 7toW*lB*t^©CMO 
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,p= J^E ( Vdd - Vg - Vtp) 2 = & (Vg - Vtp) 2 (5) 



, n= J|l(Vg-Vs-Vtn) 2 (6) 



LfctfoT, PMOS h7>^^20h'K>t«SI pi:NMOS 
5 3£ (7) fc«k V)i*Xt>tiZ>o 



Id = lp - In = ^ (Vg - Vtp) 2 - % (Vg - Vs - Vtn) 2 (7) 

fcUfcT, Id = 0tt5It^f5. HOIK* ffl**EEV o#A* 



Vs = Vg - Vtn 



Mn 



«Atf, PMOS h7>y7^2OHK>ii«MptNM0S 
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SteNMOS Y?>V7,9 3©V-^t»*«4 tOH^tt^nfcN 
MOSh7>y7^ (^4©NMOS h7>y^^)., 9 te^SfeATJ 
»*JHi*if7l:»**ftRKX*»^*i^6i:»«snill*»*« 
5 NMOS h7>yX^ 8©y-hC»ttStl*«JUt«iB (« 1 

IQ4S2!) Tfc*. ddT, NM0Sh7>^^8©A-^y-htttt 

10 PM0Sh7>^^2OFK >««t IpttS'dO) £<fc 

£ft> NMOS h 7>yX^ 3©FK I ntt^ (11) CiD 

NMOS h7>v ? X^8 0h*U-r>€8itI ntti.(12) IC 

iDUbtis, ciT?ttttW€ffi*K:-rsfcfttw, NMOS h7>y 
15 H>M*RMn, HMEEV t n»omtti:^^TI4S^i:« 
ffiEgSTte, NM0Sh7>y^^3iNM0Sh7>y7^8i:^ 

20 ^sn^ia'iswttiw^^iaiswtt***^^* 1 ^*^*^**-' 
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3) tC5£ (8) *R*r*ZLbK£f>* M/^yti:fiHUT*4t 
4^e»n?)^t^-h*SEVntt« (1 4) £ J; O 5* 6*1*. 




5 

±I2(Dck9H, PMOSh7>v7^2, N.MO S h 7 3 .33 

«&Mn, h««'£Ev t p. n««ev t n*®**i*tt©A5y* 
io (M) ci^*-ti:ftSSftst>o^**' 

HAtf, PMOS H7>^^^2©Hl/'f>ti«ftMptNMOS 

>v7.^ 2<DBHSmJEV tptNMOSh7>^X^3, 8<DBS{imEE 
V t n<hCA'7 7 + ^£i;Tl^l^(:«. * (15) *»&y->*EE 
15 Vn(S^*^tl^, 
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>?X*2 t^I-l:M$n^PMOS h7>vX^ (HlOPMOS K 
7>->'Z^) v 12HNMOSh7>^^3t^-l:^tl5NM 

05 h7>vX^ (IKDNMOS f7>y7^) , 1 3teNMOS h 
10 ?yV7.9 8 fcW-KUBJftSttaNMOS h7>-^^ (!f§2<DNMO 

Sh7>yX^)., 1 4 «A7J^^ (m^ATJ^) , 15«ffl7J«^ 

n, fcK77$S^l 5tC&tt3fcti7jmEE£Vou t fcT*. PMOS 
h 7 >> ? X^ 1 1 h «V-X^S^^n, NMO Sh7> 

15 y'X^ 1 2 htt«**4l:««'Sn, NMOSh7>yX 

4 1 3 ©Ay M*8&%»4 td&i^SftSo A^7*ffl*E 

fti OI^^Tii, M^LfitEI l otMff S*«»«t* : i»© 

20 S*^> PM0Sh7>^X^2tPM0SF7>yX^ll, NMO 
Sh7>y7^3iNMOSh7>^X^12, NMOSh7>^^ 
8tNMOSh7>yX^l3 tHO^Til ^nfnh'K >««tfc 

6 ^ ffl m m EE ^ O % # 14 W 5 1 i C # L ^ t> © t h- 1t T C £ # T # 5 . 
-$Ut>%. PMOSl>7>^X42. NMOSh7>vX43*ct^N 

25 MOS h7>y7^8^e,^5lsl^(t PMOS h7>'>7^ 1 1, N 
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ICfcHT, .2 1tttEi, 2 2, 2 3, 2 4, 2 5ttPMOSbW 
X*, 2 6, 2 7, 2 8, 2 9, 3 0 ttN M O S h 7 > v * * , 31S 
3 2ttii^ 3 3 ttR«X*.»; 3'4tt*R(EAm 3 5 
tefcB7Jg&T&S. 

5 PMOS h7>-/^ 2 2, 2 3, 2 4, 2 5©V.-X^tEl2 1 
C««S*U PM0Sh7>yX^2 2 0y-htPMOS'K7>vX 
*2 3®y-h£tt, S^CiiSnfttifcCPHOS ^>yX^ 
2 30FK>f:^nS. PMOS h 9 > 5? 7, * 2 4 ©y- h <h P 

10 OSh7>^^24CDHH>IC»«S^. NMOSh7>vX^ 
2 6KtOViT»4, FK>^PMOSf7>y^^2 3(DFH>t:g 

tt*n,-y-h^R«A*»3 3 nmos h?>vx* 

27(^^1^ KH>* t PM0Sh5>^^2 4OPH>l:.«l 
«3*U y^h##£«A*»3 4fc»«3n*. NMOSh7>-/X 

15 * 2 60V-Xi:NMOS h?>?Z* 2 7©V-*fc». S^fcttl* 
SnSttfcCNMOS h7>y^3 0©FW>i:»»Jni. N 
MOS K7>^X^2 8©HH>ttPMOS ^>yX^2 20 
>f>iC^^$n, NMOS h7>y^ 2 90HH>liPMOSh7 
2 50HH>i:*«S*l*. NMOS h7>^^28©^ 

20 -hiNMOSh7>yX^29©y-htH. 5V>K«ttS*l*fcfc 
f)l:NMOSh7/y7^2 8OHK>l:*'*4^.'NM0S ^ 
>->***3 0©y-hJ4«ffi*3 lCSttSn*. NMOS h7>^ 
*2 8, 2 9, 3 0 OV-7tt»»».3 2l:Sl«Sn5. ^LT, PM 
OSh7>^X^2 5®h'l/^>i:NMOSh7>yZ^2 9©FK 

25 >£®»M&&#ttJ*«3 5l:««*n5. ftfc. PMOSh7>^7 
*2 2. 2 3, 2 4, 2 5 CD Ay M**EE*2 1 lZ&M2tl. N 
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DXSnTPMOS F?>5>** 25OHH >««fc*l/<&*. c 
tlCcfcO, PMOS h7>y'X^2 50FK>t«ttI otft*. U 
tctfoX. till® 3 5 £flinsmffitte I o - I g£fc*. 
::T/NMOSh7>yX^2 9#3l£&t* FK I g£*f 

5 LTPMOS h7>y^2 5^&.*nattFV'f>«8tI O0##* 
# <&S£ttJ**JEVntt±#b, *CPMOS.K5>^^2 5^6 
«n&tf FH>t«I ol^UTNMOS F 5 * 2 9 

trKK>**I g .(D^t<&5tffi*iEVnlilSTtS. bfc 

10 AtEV o t X* iff V g t omE**«^t«E v n 

Cfe^T, 4 1 ttiEI. 42ttPMOSh7>^^ (i5OPM0 
, S h9>^^) , 43ttPM0Sh7>^^ (^60PMOSh7 
15 >yX^) , 44«NM0Sh7>yX^ (II 5 ONMO S F V >i?Z 
?) , 4 5ttNMOS h7>^^ (I6 0N.MOS h 5 . 
46SNMOS h7>^^ (JS9 0NMOS F5>3?**) , 4 7tt 
NMOS (|7CNMOSh5>^^) . 48teNMO 

S Y5>*JX9 (HI 8 ONMO S >7>vX^) . 4 9&NMOS h7 
20 >>>*X^ (»10-ONMOSh5>^^) ■ 5 0 5 1 tt* 

5 2l4fiCAA«.' 5 3ttfflA*T?*5. 
PMOS h7>y'X^4 2, 4 3 ©V-XH *JE«4 1 H»tt£ft 
S( PMOS h?>^^42©y-htPMOS h?>***4 3® 
y-Fitt, S^CftftStlStifcCPMOS ^>*^^4 2©F 
25 NMOSh7>y^44©h'H>tNMOS 
h7>y7^4 5©FK>ttt5^t:ii^^- NMOSh7/y*X 
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|flBB*MT5CMOSOXA*i:l»«Sft*ttt)i:#R6X*« 
5 l»DCt7t>> h«iam««t6CMOSOHI*»l:***n 

EPJjD^n^HJE^Vo. y- htffVgKJSCTNMOS ^>vX^ 
5 4 5 **n*FW.>«**Ig« ^i^-hfffiV.ol^CTNM. 
OS h7>yX^4 4£«Eft* H K>«85Sr I o fTS. 
NMOS h^>vX^4 4Oh'K>SIW&NM0S 

4 7 CD K U-f >«SKte* NMOSh7>yX^ 4 7, 49frb$6 

10 >*8tfc*Kfc*. inWO, NMOSh7>yX^490HH 
>t«ttIotft5. tfc, NMOSh5>^45,OHH>« 
m^NMOS h7>^X^4 8 0h'W>i*H« NMOS h7> 
.^> 4 6, 4 8*6**"*U>hS7-*:J:e)Jff0fi*nTNMpS 

15 4 6 ©Hl/-f>^m^PM0Sh7>yX^4 2OFH>ti 
te, PMOSh7>-/X^ 4 2, 4 3^e>fi£^^U>b^^-^^ , 5^ 
OiE^nTPMOS h7>^^^4 3©KV"f >«flt £^ ^ < & * . £ 
nCJ:0. PMOS h7>S?^^430HU > f >t*til gtft*. l> 
fc^T, ffl*«R5 3fc«n*««ttl g- I.ofcfcS. CCT, PM 

20 OS h7>v^^4 3^e»flEtliitrHK>««EI gtC^UTNMOS 
K 7>i/X& 4 9 #3l£&tf H U-f >mdSt I o (DljWfrZ < £ tiJft 
«JEVntt±#U Ii:PMOS h7>vXiS7 4 3 5*n&tf>* K 
glC^UNMOS h7>yX^4 9*«9L#atrHK>** 
I o©£#**<&*£ffl;&*ffiVnttfi"F-r*. Sfc, NMOS h7 

25 >>>7s?4 7©y-h^NMOS h 7 >y^^ 4 5 COV-X tNMO S 
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DCt7t7 h 3 fcNMOS Yy> s J7s9 1 

a«CM0SO/t-^B»*7tDmHHlil/T«lKlt 
1 fc-«fc"tfNMOS h7>^^ 1 2^6**CMOS©ffl**-K:»jEffl 

£ . '£J£ -> ^ hfS^NMO S h 7 > 9 J7>9 1 3tDCt7t*;h 
£&ii±LT^l£NMOS h7>^^l 3©y-hCDCt7t^ h * 

TNMOS h7>y^ 1 2©7-*«J£*««fc^**?- t tf* ;1 ' 
fc*«T*T, DCt7tyht**t*i:t« ,, Pt5*»5, CMOS^ 

CfUSriSPMOS M>^^2, NMOS h7>yXM 2 
-«j£Sn*NMOS h7>^^3> NMOSb7>v^ 1 3t 

OS h7>yX^2*i^NMOS>7>yX^3^^5CMOS 
Oiii73mEEi©^lljmJE^ii^t-^^^^^^9^*^^^ $n ^« t ' 5 
t;:l,fc©T, DC # 7 -fey httffi@tffcff*fc*J££J;0*»T*;ifc 
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#T5. JS6Hfc*H"C, *3Bfcra-«F*ttn-*fctt* a *#** 
rOT*OR*tt»t5. 61«PM0Sh7>yX^ll®V-X 

5 0PMOS h 7> : s7»$) . 6 2liPMOSh7>y^6 1 fcli-fc 
^nPMOS h7>^^2©V.-^ttE»l t©wi:^n 
fcPMOSh7>^^ (*40PMOSh5>^X^ . 6 3tt5l 
XAgCPMOS h7^^2^-h^^NMOSh7>^ 
3Cy-M»»»«Sn. #SCAA»lCPMOS h 7 > 2 (0 H 1/ 

10 ^ >* itfNMO S h 7 3 O F K >*«»«Sn, W*.«K:P 

MOS h7>^^ 6 lOT'-hWtfPMOSh?^^ 6 2®^ 

-h#»«sn**JMMM <» 2 *fc v .PM- 

0Sh7>^^6 i <&/ty M**ffi«l PMOS 

*t>©T?**#&» PMOS h?>^^2tPMOS Ki7>v7*l 
1, NMOS>7>y^^3tNMOSh7>yX^12> PMOSb 
7>v7*6 2tPMOS h7>y^^6 1 tlZ-D^Tte. *nftlH 

20 fc#T#*. *fc^ PMOSh7>^^2, NMOSh7>^^3, 
PMOS h 7 >yX^62, »M«»6 3*WW77ltEIl 
0**6«5DC*7tyHllllSB (*20DC*7ty Kftffl* 
ft) t. PMOSh7>yXnit^e>- DC*7tyhfclJ*t5 
PMOSh7>^^HOV-Xt5*Ttf5*20tE-> 

25 7 b^lStftttfSttSo 
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76, 7 7ttPMOSb7>^. 7 8, 7 9, 8 0, 8 1 teNMO 
s .h7>i?X9* 8 2«J£»»* 8 3 «£i|fcA*)gB> 8 4 «'#KteA# 

8P» 8 5 tefflrta&T&S. 

PMOSh7>^^ 7 2, 74, 7 5©V-*tt, *EE*7 lfctt 

5 gH£nSo PMOS h7>y^7 2 0*-htt. *EE*7 3©AMI 
IC&^SnSo PMOSh7>-^^7 4 0^r-hiPMOS ^>y 
X*7 5 ©y- Kfcte. S^KlSttSnstt-feldPMOS h 7>yX 
^7 4©HK>i:»*Sft*. PMOSh?>^^7 6©V-Xi 
PMOS h.7> yX ^77 OV-XtH iV>Kl«l«Sn5 t £ K P 

10 MOSh7>y7^7 2®FH>l:^tl5, PMOSh7>^ 
^76 ©y-htt5fiA*»8 3 K&lftSn,' PMOSh7>y7^7 
'7.©y-M4#RCA**8 4K*«*n*. PMOSh7>y^7 
40FH>ttNMOS h7>yX^7 8 © H 1/ <f > ft, . P M 

OSb7>y^^7 6©Hl/'f>ttNMOS h7>yX5'7 9©Fl/< 

15 >i:«««n, PMOSh7>y^77©FK>«NMOSh7> 
0<DHK>CM^, PMOS h7>yX^7 
>«NMOS h7>S?X^8 10FK>i:8«Sft*. NMOS h7 
>^^f 7 8 ©y- hiNMOSh7>y'X^79 H 

20 3. NMOS h7>^^8 0©f-htNMOS h7>yX^8 1© 
y-httt, i^i:S«$n5tifei:NM0S h7>y^^ 8 0©H 

H>i:ll^5. NMOSh7>^^78©V-X, NMOSh 
?>V7s9 7 9 NMOS h7>yX^8 0©7-X*«fctfN 

MOSh7>^^8 1 ©7-AfcL &M8 2 CSi^ns. ^LT, 
25 PMOSh7>yX^7 5©HK>i:NMOSh7>y7^8 1(DH 
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©FH>.ttNMOS h7>y^9 8(DFH>l:^tl, PMO 
Sh7>y^^950FK >»NMOS h7>^^^99©Hl/^> 
fc*«*n*. PMOSh7>y^93©FH>(iPMOS K5-> 
^^9 6©V-^C*«*n v PMOS h7>y^940HH> 

7^9 3©HH>tPMOSh7>yX^9 6©V-XtPMOSh 
7>^X*9 2©y-htPMOS h7>yX^940>r-ht(t S 
l»C*«3h5. PMOS h7>^^94©HH>tPMOS h 7 
>S?X*9 7OV-7tPM0Sh7>^^9 3 0y->£PMOS 
10 h7>5>**9 5©y-ht«* SUfcttttSn*. PMOS h7>^ 
■^^9 6 htt#RKXAI 1 0 1 *l. PMOSh7 >^ 

7.^9 7 0y-^ttRCX*«l 0 2C^^$n^>. PMOS h7>y 
X^96©FK>iPMOSh7>y^^9 7©FHyi:(t 2V> 

K:*««n5fct , bK:***i o oicii^ns. nmos h?>vx 

15 *9 8®y-htNMOS h'7>yX^9 9<D?-bt\** S^Kfttt 

MOS>7>yX^9807-^iNMOS h?>5>**9 9©7-* 
^ftfe^l 0 <HC&M$tt5o ^IT» PMOS Yyyi? 9 5 
©HH>iNMOS h7>yX^9 9©HH>tO»*»WA 

20 »i o 3i;:J£«$fts. 

JtC©J:5ft«»»«*K*^T, PMOS h 7 9 6*J:tf 

PMOS h7>^^9 7#&J***»»fc* PMOS h ? 9 
3 43ct^PMOS h?>5>**9 4^6**<ltt3>^^^>^HIIi: 

25 OSh7>y^^92tPMOSh7>^^94, PMOSh7>~>* 
7^93i:PMOSh7>y7^95, N MO S h ? > y7 * 9 8 t N 
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CMOS-f >A*-*lsm£fi£1-NMOS h 7 > 9 (D v -xiij££± 

10 ^»3CJ:*»*lHlKa)«*K^'rBI6H'r**,-je9HK:*V»T, S 

V t n©»*tttffcMp£Mn©»*fctt, Sii«89#i*l/T« 
15 Ii«89*»6NMOSh7>^^8'Ma*Sn5tEVnttPMO 

S h 7 2*«fctfNMo's h y> s J7>9 3 *»5jJ5CMOS ©.Hi 

V t p<V t n<D*MtJ!i:Mp>MnOl^l:H ig$Tii*I3§ 6 3 # 
«t6l/T«J*Ji««6 3A^PMOSh7>^^6 2^*Sn5t 

20 JEVpttP'MOS h?>^^2*J:t;NMOS>5>^^3*6* 
« C MO S OB*iEV o t/H g C»K 4** tEt* 

PMOSh7>^?6 2iPMOSh7>yX^6 1, PMOSh 
7>y7^2iPM0S h7>vX^ 11. NMOSh7>-7^^3i: 
25 NMOSh7>^n2, NMOSh7>^^^8tNMOSh7> 
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0& * 7 + □ ^(t^ES 08 * pJ« 1 1 Z> Z. t * * t 1*5 

KU:S'««HI»a>«***TlilllH , r*«. *10Hfc*V*"t, II 3 0 

lttPNOSh7>y7^11 OV-Xttffill t©IBIl:^$ft5 
PMOSh7>y^^ (|2©PMOSh7>^^) . 112ttPM 
OS h5>-?X* 1 1 l.fcn-fc*JMttTPMOS ^>yX^2© 
y-*£*EE«l t©FICfri$tl5PMOS h7>y^ (»4©.P 
MOSh7>yX^), 11 3 tePMOS h7>yX^ 1 1 1 Of- b 
cfccfctf PMOS h7>^** 1 1 2®*'-HC»«3n*RJMBE*. 

StliiltTH-oai^D'fe^****® 7 -**^ 6, PMOS h7 
ltPMOSh7>yX^l 1 2"fcfcOHTt> PH^t 

C^T, PMOS h7>yX^ 1 1 l&£ZSmi£mi 1 3»*'6, P 

mos S7>^i i©y-^*tttT«riec«»-r*«ffi««!«* s 

$j&£nSo Sfc", PMOSh7>yX^H2, PMOS h7>^X 
NMOSh7>y^^3*«k^NMOSh7>y7^8^^?) 
BKtt. PMOSh7>y^lll. PMOS h?>5>X* 1 1, N 
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®Z®%t?Z>rzib\z, PMOS h7>y7^1 1 ltPMOS Yy> 
.^11 £©**«H4, ttfCNMOSh5>W 1 2 tNMOS 

tftffc****-*. *««C«5iiH»C^^Ttt, PMOSh 

1 l iPMOS h5>^^ 1 1> t^^NMOS h7> 

1 2 tNMOs h7>y^M 3 t**n*nw-ic*j«i-*^' 

PMOS h7>y^^ 1 i >«*£P- 
MOS h7>^X^ 1 l(D*»l«i:*»*l { H>W^ (pu?;: 

ticatJ^Ta (i 7) *t#6n. a; (i 7) zmmtz>z.tm a 

15 8) «J#6n5. f tT, (1 8) tV8pWT*<:«, v 

S pi« (i 9) fcw*\k3K:#*.&n*. £ (19) iz*2nz>±? 

Rr'*«JE'jRl 1 3 0tEVc*IS«fcS**^tT : PMOSh 
?y*J%9 1 l^^PMOS h7/^^2©V-7ffiV s p£frJ 
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hffttmii^ciis^^ PMOS ^>^** 1 1 ^ 

5/7. KM*fe»f&3**'z:fcfc*^ IMIWICCMOS<>/t-^B» 

PMOS h7>^^ 1 l^NMOS h7>'^^ 1 2 
♦^6J«*CMOS^>A-^B»©ffl*«fc*iiE«iail*f*lB-r*^ 

i toymizftmznzpuos h7>^^int» pmos h^> 
ns©T, pmos h7>^^ 1 ioy-^ittt«*ft«*^ 

fUy7hft^. NMOSh7>y^^l2©V-Xt8i 
gi4i:0F B 1l:^$tl5NMOS h7>y7^ 1 3 t, DC*7ir>yh 
ITNMO S h?>*S**l 3 CDO*- h fc» IT D C * 7 -fe y h 

S h7>y^^ 1 2©v-^«tt**«ttu^*T?±wr*^^* 1 ^* 
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OSh7>y^^l21 £|fJ-K:ffim£nTNMOS hy>VZ?3<0 
MOSh7>vX*)> l23«NMOSh7>^^l21^'-h 
5 o 

7feg5t»on4*5. PMOS h7>yX^6 1 tPMOS h7> 
^ X ^6 2, PMOS h9>?Z* 1 It PMOS H7>y^^2, N 
MOS>7>^X^l2tNMOSh7>^^3, NMOS h?> : J 
10 X^12 1 tNMOS hy >V7s 9 1 22ifcOHTtt, *n«l F U 

§ c tftfc^,.PMOS h7>y^^6 2, PMOS H5>^^2, 
NMOS h7>^^3iJ:tfNMOS h7>^^ 1 2 2*&ft«B 
BtiL PMOS h7>y'X^6 1, PMOSh7>^H. NMO 
15 S h7>> ? 7.^ 1 2£<ktfNMOS h7>^X^ 1 2 1^6*«Bttt 

jgi iHfc:^*n**«ia*^*^T»4» nmos h7>^x 

* 1 2 l*J;tttI*«ffi«l 2 3f^b. NMGSh7>yX^12© 
y-**ffifci*£ClH»T*«ffitt»^ft#*tf* n *- Sfc, PMO 

20 Sh7>^^62, PMOSh7>y7^2, NMOSh7>^X^ 
3, NMOS h7>^^ 12 2, *Mii6 3*itf;H77»t 
EEK1 «JE«IP^»ICJ:ONMOS h7>y^ l 2©V- 

^jttttSEflsS'&fcttJfiTPMOS h7>^^l l^cktKNMOS h 
?yV*9 1 2#6**CMOS-f WX-*®Kfc*^T«£-rftDC 

25 *7tyht«ttt«ttfel^ PMOSh7>yXni©^r-M: 
j(tbTDCt7t«; HS|»*-r*J:-5fc«SE*nfc«E€:ailllT*DC 
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NMOS h7>y7^ 1 2 1 0#*»tMff H H>MiN 

MOS h7>y7^ 1 2 0fctffMfc*»t* KW 
5 tl:I^^ (2 2) #3**1. « (2 2) eit^^TS (2 
3) *<*5ns, *bT,-« (2 3) £Vs liKO^TfcK £<hT, V 
snliS (2 4) ^ (2 4) *&W6frfcJ:. 

3 £\ pJMffijR 12 3 omJEV c ^MMfe**-* utT, NMOS 

2(Vc-Vtn)Vsn-Vsn2=(Vg-Vsn-Vtn)2 (22) 
2Vsn-2(Vg+Vc-2Vtn)Vsn+(Vg-Vtn)2=0 (23) 

Vsn= yS^. vt n4V(Vg+Vc-2Vtn)2-2(Vg.VtnF 

= Vg+^. vtn 4^ Vc 2 + (2Vg.2Vtn)Vc+(Vg-2Vtn)2.2(Vg-Vtn)2 

= ^^-Vtn. V Vc2+(2Vg-2Vtn)Vc-Vg2+2Vtn2 (2 4) 

Sfc, HI iBKSSft««i0»K: 5llT ^^ (2 5) ***** 
(2 6) C*Sft4i5i:ffl*t*I o^yOGatmtt 
15 *fT#*. ^ (2 6) *&WS#fc±5K. MtEVcSIW^ 
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£fctHl,TPMOS h 7 6 1 ©y- h LTD C *7iz y h 

S h7>yX^l i ov-xfli^I^i^^^iVt-eTtf^ci^f 

-i:»ljinSPMOS h7>y^6 2 PMOS h7>vX^6 
2 tgi^tlPMOS h7>yX^ 1 1 tPI-IC^^n^PMOS h 

10 7>v J X^2<h, PMOSh7>y^^2t:ii$nNMOSh7>y 
7^ 1 2 tR-l:^$iT4NM0S 3 NMOS hy 

'3 C»«Sn4 1 1 fccy- 1 2 3C»«*n' 

NMO S h7>i^7^ 1 2 1 fcR-l:»l$SnSNMO Sh7>y7^ 
1 2 2 t, PM0Sh7>y7^2 ©y- h*«t^NMO Sh7>y7 

15 3 ©y- MC**>W7^«EE*ff«I'r*«ffiill 0 PMO S h 
7>y7^2*i^NMOS h 7 > & 3 <dJ&£ C MO S ©ATjBS 

ifct:m*WPMOS h7>y7^6 1 ©y- hii^PMOS b7 
>vX*6 2©y-hK:»»Stl5«HC«l««6 3t$f bti^^tl 
20 T^5©T% DCt7ty hfc»»«TMftffl-r'*DCtf-:7«fey h&ffi¥ 

25 £©»«©*«©#» 6 KJ:*it«iai&tt» HtitTMOSh7> 
•^^StB**fi:**tiiSiT?1*im5t>Ot?**. mi 2 0(1 
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Rd ~^~2Mn'(Vg-Vtn) (27) 

' u loRd. Mn /. Imp \ Vg-Vsn-Vtn (2&) 
Gb -m "2iVWVNMn/ Vg-Vtn r ' 

j^±©«k^»^ 6c*n«, m*m*\ stn&m. 

^13 It. IB**? 1 5 t**'«4 tipWlC^SlSft H-H 
5 hfc*«fil**nfcNMOS h7>v7^ 1 3 2 ±3 

fctf>T\ «JEffl*«0ffli"fc»Oll**MOS h7>yX^^ffl^T 

HHTfe«fc<. NMOS h^S^tWfl^a*****-** 1 ** 
15 T$>5c . 

20 RW»«^tBT*6. *3B. « 6 BK *9B V JS1 OH- 

3§1 lB^i^l 2Hi:**n5i5^ DC*7tyh«ffl@BK 
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1. ^l©PMOSh7>^^i> g|l(DPMOSh7>y7^ 

<D K 1/>T >CH K >3&«*«**lSfS 1 ONMO S h7>y'X^t, M 

5 EilOPMOS h.^yX^O^-^^^^^ 1 ®^ 05 h ^ 
>5;^^©V-MCtt«sn*MA*»t r WEIBIOPMOS hy 

T, 

10 DCt7t-; ht»»t*'J;5lC»B110NMOS h7>5>**0 
SJ:5K:tte«il 0PMOS h y <DV -*%m*ytf 2 © 

&JIHll§ltt. 

15 2. JBlOtBE^hfS* 1 . J610NMOS h7>yX^V-X 
-fey h£&t±JLT^fiS2<DNMOS h7>> ? X^O^" h t^LTDC 

*7±y hs»j«-r*«k5c«K*nfc«s&win-rs* 1 ©dc* 7 

•fey Htta^«t**l/ , r*l«*n*ii:S»«t'rsi»*©ttH»l 

20 iiifimotiiliifii^. 

3. »2©mjE->7h«* 1 » ilOPMOS>5>^OV-7 
£*JEJK£0W£^g*.tt*f&20PMOS h7>5>**£» DCt7 
-fey h£&ttibT^S!2©PMOS h 5 MCft^TDC 
*7-fey h*M*T*J:3 2 ® DC * 7 

25 ±y b*m¥&tz*\sTm&i<nzztzG*t'i-zm*<oKm*i 
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9 <o>f- h t<D&m®mz®tif$n, ia*»*«»EJ»2©PMos 

5 6. l *»W*«l*'r«J:5K:S^K:Kl^'f>* t 

X^>3ck^y- Kl:SIEA*Wi^n^6©NMOS h7>vX. 

©PMOS>7>^^i^60PMOSh7>vX^t, MCS 
10 5 WNMOS h7>yX^V-Xl:FH>*Wn^7©NM 

H(jtBSg7<Z)NMOS Yyy^7.^<Df-Vtm%ZW, \ OCNMOSh 
7>y7^07 f - h«hBfilB^6CDNMO S h V * <» £ 

glSft, WM8ONM0S h5>$>**©$*-h£t(HB*9 ©NMO 

20 A«8«Sft, HulBm5(DPMOS h7>'^^«>HK>fcWE*9© 

OS h?>^^©FK>t»E'*l OONMOS h7>y7^©F 
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5 9. I10PMOSb5>^OV-^ttEI' 
fc©Mfc4HBESft*»2©PMOS h7>y.X^t« ^2OPM0S 

1 0. mJE->7 h¥ft*«v lll©N-MOS h7>y^^©V-X^ 
10 *»tOllll:^n5*2'ONMOS h5>^^t. DC*.7-fey 
■h£&fflkT&£2 0NMOS h7>y^^©^-H:#UTDCt7 
-fey h*|fe*-r*J:5»C«lSESnfc«EE*Wln-r*DC*7'fe!y h.ttW- 

15 11. «E«*¥R#. ilOPMOS 

«tfl!)|BIC^Sn**2©PMOS h7>yX^t> K»"2<0PMO 

CjUJSn**3©PMOS h7>yX^t, ii3©PMOS h7> 

|Wl-tC^^$n^^3CDNMOS h7>^^t> mIIfim3(DPMOS 
h7>yX^©y- h*.J:tfWEiB3 ©NMOS h7>y7v^©y- h 
£M/W7**E*-***/W7Xffl*E*i:' iE« 3<DPMOS 

25 Ei«*ESi::tt«3nM«£ 2 (DP MO S h 7 >VX? t®-\ZKl& 
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10 



15 



20 



25 



14. ttjEMfP^&tf. Il(DNMOSh5>^^OV-^t*i 
«fc©IBK:^«an*JB2©NMOS h7>y^n, ««2©NMO 

15. iEy7h¥» »l(DPMOSh7>^OV-^tt 

-by h^ist s-j:5K:M*nfcmfiEftBiiBr*Dc*7-fcy 

«t*.*.bT«**n*^t**«tf*ll*©«H»l 3*e«© 



16. «EE«W^ft* s * *10NMOSh5>^^oy-7t»i 
*fc0Wfc***n*JS2©NMOS ft*2.©NMO 

DC t7t? M*a«k#. »i ©pmos 

«Sn«t3OPM0S h7>yxn- *|30PMOSb7>^ 
^HH>i:FH nWEJB 10NMOS h7>v^t. 

P5-K:»rtSn**3©NMOS V5> S J*9£* ttflSm3©PMOS 

e^**E«fc««***** 2ONM0S I*? 

$tl§i4©NMOS h7>y7^t, ||EI30PMOSh5m 

-CH*Sn**4©PMOS h7>v^n. #R<EX*»*«tteJS 
3©PMOS h5>^^OFH>tt»E»3©NMOS 
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